The influence of S-carboxymethylcystein (S-CMC) on the proliferation ability of goblet cells in nasal polyp epithelium in response to inflammatory stimulation was examined.
Introduction
Several factors have been reported to be involved in the transition of paranasal sinusitis to a chronic state such as physical ventilatory and excretory disorders of the paranasal sinus due to infection, allergy, and nasal polyp formation in the paranasal sinus mucosa, as well as functional disorders of the mucociliary system 1 . Goblet cells in nasal polyp epithelium secrete mucus and are considered to influence mucociliary transport through mucin secretion in chronic sinusitis 2 . In addition, a potent ability to proliferate has been demonstrated by goblet cells in nasal polyp epithelium, suggesting their involvement in nasal polyp enlargement 3 . An inflammatory cytokine, tumor necrosis factor-α (TNF-α), is detected in nasal discharge and the paranasal sinus mucosa in chronic sinusitis, indicating its involvement in the pathology of chronic sinusitis 4, 5 ; however, to our knowledge, its influence on goblet cell proliferation has not been reported.
In Japan, chronic sinusitis is conventionally treated with S-carboxymethylcystein (S-CMC) combined with macrolide therapy as conservative treatment. The pharmacological effects of S-CMC have been reported to be a normalization of the mucus properties and improvement in mucociliary transport function 6 , but the effects on goblet cell proliferation have not been clarified.
In this study, using a culture system of nasal polyp epithelial cells collected from patients with surgically treated chronic sinusitis, the influence of TNF-α on goblet cell proliferation and the effects of S-CMC were examined.
Materials and Methods

Subjects
Four patients with chronic sinusitis underwent endo- (Fig. 3) . The ratio was significantly higher in group b than a (p<0.05), suggesting involvement of TNF-α in goblet cell proliferation. Fig. 2-1 shows a microscopic image made of Alcian blue staining, and Fig. 2-2 shows that of PAS staining. The microscope images show the low-powered field on the upper level, and the high-powered field on the lower level. Acidic mucus produced from goblet cells was increased in group b, and reduced in group c and group d. 
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has been demonstrated, suggesting its involvement in the pathology of chronic sinusitis 4, 5 . TNF-α is generated by stimuli, such as viral and bacterial infections, to promote the release of granulocyte / macrophage colony- 
